The usual steps for steroid isolationare: (1) hydrolysis,acid for the urinary acid-labile aldosterone conjugate, and enzymatic for the urinary 17-hydroxycorticosteroids (17-OHCS); (2) organic solvent extraction of the corticosteroids; and (3) alkaline, acid, and aqueouswashing of the organic extracts of steroids.
In the method described the crude extracts are purified by 3 or 4 sequential partitions using solvent systemsof increasing polarity. After three chromatographic separations the 17-OHCS are still near the origin, and the fourth solvent system will separate these from each other. For the measurement of 17-OHCS, the mixed steroids are eluted after the third separation. Half of each eluate is analyzed by the Porter-Silber reaction; the other half is used as a blank to obtain the absorbance of the phenylhydrazonesby spectrophotometry. For the measurement of aldosterone or cortisol, aldosterone (mixed with cortisone) or cortisol (mixed with tetrahydrocortisone) is eluted after the fourth paper chromatographic separation and acetylated with 100 ig (2 p.c) of 14C-acetic anhydride (specific activity, 2 mc/mmol). The labeled acetates are extracted by liquid partition and isolated by paper chromatography after addition of stable carriers. The beta emissionsof the isotopic derivatives are counted by liquid scintillation. Concentrations are calculated from data obtained by acetylation and chromatographic separation of pure steroid standards and suitable blanks. 
Plasma-Free Cortisol

Extraction
The plasma, collected with heparin, immediately centrifuged, separated from the cells, amid stored in the freezer, is allowed to thaw overnight in the refrigerator. Add 1 ml to 20 ml DM in a glass-stoppered centrifuge tube and stir with a Vortex mixer. After 10 mm, aspirate off the top layer. Wash the DM with 1 ml 0.1 N NaOH, twice with 2 ml water. Transfer 18 ml of time DM extract to a coimical tube and evaporate to dryness.
Primary Fractionation
Use the same techmiic as for aldosterone but on Limbs 1, 6, 11, and 16 apply 10 l of F marker.
To the others apply the extracts plus 10 l THE carrier.
The steroids' relative mohilities are: F, 1; THE, 1; TifF, 0.28; and E, 2.39.
Detection and Elution
On each sheet detect amid cut time areas of time papers corresponding to F. Omit the elution of the limbs with time marker. Include 1 blank.
Acetylation
Use 100 amid 200 ug cortisol for standards, and otherwise proceed as described for aldosterone. The acelylalioim is carried out overnight.
Extraction
Use the samne procedure as for aldosterone.
WALKER Clinical Chemistry
Chromatography l)evelop 5 hr in Systeni 5 F.
Detection, Elution, and Counting
The drying of the paper must i)e conipiete as traces of benzeiie absorb FV light; otherwise the entire procedure is time same as for aldosterone.
Calculations
Calculations are identical to time omies for aldosterone. Time concentration of cortisol found corresponds to 0.9 ml plasma.
Spectrophotomefric Evaluation of Urinary 17-OHCS
Collect amid thaw the urine as for aldosteroiie.
Hydrolysh
Buffer seventeemm ahiquots of urimme, 10 ml if volunme is above, or 3 ml plus 5 ml water if urimie volume is below, 1 liter, by addition of 1.7 ml acetate buffer; adjust to pH 4.5 with 5 N 112S04. Add 5 mug EDTA, 8 mg cysteine HCI, 1 ml CHC13, and 0.70 nil Ketodase. Incubate 48 hr in a 37#{176} water bath.
Extraction
Extract the steroids from the 17 urine samples as for aldosteromie.
Fractionation
Apply the extracts on paper as for aldosterone. Spot Limbs 1 amid 2 with 10-and 2O-g F standards, Limb 3 with 2O-,zLg E marker, and Limbs 4-20 with the 17 extracts.
After chromatography in Solvents 1, 2 and 3, the papers are dried.
Detection and Elution
Mark time position of E and F under UV light. Cut off and discard tue parts of the paper below the level of E amid F. Elute each limb of time shortened Palers into small flasks by 6-12 hr of descending chromatography vitlm mnethanol. Evaporate the eluates: these may be stoppered and stored in the freezer for a few (lays.
Spectrophotomefric Evaluation and Calculations
Add 1 ml 5% water in absolute ethmanol to the eluates. With a blowout pipet, transfem' 0.5 ml into one set of tubes and leave 0.5 ml in the flasks for blanks. Add 0.75 ml of Porter-Silber reagent to the first set of tubes amid 0.73 ml 62% HOSO4 to the set of l)lanks. Tncubate in the (lark overnight at room temnperature. rfransfem, blanks amid extracts (Fig 1) . In quadriplegic patients witim automiomic insufficiemicy due to spinal cord section at C-5-C-6, tilt at a 70#{176} angle (7) did not elicit an imicreased excretion of akiosterone. Time effect of chronic humid hot w'eather did imot affect the amnount of 17-OHCS (new' method) excreted by healthy subjects (Fig 3) as compared to healthy youlmg men after 2 w-eeks of bed rest in airconditioned surrouimdings (method of (flenn and Nelson (8) . Streeten ci al (5) and Beisel et al (9) found an iiiitial increase in excretion of 17-OHCS after acute exposure to humid heat (Fig 3) , but when the exposure was repeated for 13 consecutive days, time increase disappeared. Tables  1 and 2 show the absorbances of time Porter-Silber cimrornogen from cortisol and urine 17-OHCS extracted by the method of Peterson et a! (10) and by the new nmethod. As one half is used for blank, the color peak at 410 mm is the result of 3/2 of the amount added. * Mean value for 10 tog: 266. 
WALKER Clinical Chemistry
The studies with the new method were performed 8 months after the onset of paralysis. Table 4 shows the very large variation in the urinary 17-OH CS of quadriplegic patients, in function of the duration of their paralysis and of the presence of systemic infection.
The results on plasma glucocorticoids (Fig. 4) The percentage of 14C-steroids recovered by these procedures was 39.8 ± 9.8% of 110 dpm D-aldosterone-4-14C added to urine after hydrolysis, and 16.5 ± 0.44% of 2220 dpm cortisol4C added to plasma. The added material represented only 6 ng of labeled steroid diluted with 94 ng of stable steroid.
This may account for the low but constant recoveries.
Conclusion
The methods described utilize technics already reported in the literature.
Their originality resides in the use of the same preparative steps for 3 different steroid assays.
The main advantages of the methods are:
(1) the specificity for the measurement of plasma cortisol and urinary 17-OHCS as it eliminates substances not removed by alkaline wash that react with sulfuric acid or with the Porter-Silber reagent;
(2) the low cost for reagents; 
